Data Description
Private pension plan sponsors are required to file a return, known as the Form 5500 series, with the Department of Labor (DOL). These returns are composed of a main Form -4 pages with the basic plan information -and 11 accompanying schedules. The main Form, schedule B (actuarial information), schedule H (financial information), and schedule T (pension coverage information) are the main sources of data used in this appendix. 2 The forms detail the number and type of participants (active, retired or separated, and other beneficiaries), contain an income statement (including plan contributions and benefits paid), and a balance sheet. For defined benefit plans, the forms also include detailed actuarial information (actuarial value of liabilities, cost method, and other assumptions). The 5500 series data also include plan-level information that allows for the identification of the plan sponsor.
Governmental agencies are the primary users of these data (IRS, DOL, PBGC, and SSA). For researchers, the DOL releases two public versions of the data: the raw data with actual filings available from the DOL's Public Disclosure Room, and the "research file" -a slightly edited version that contains all plans with 100 or more participants and a 5 percent sample of small plans -available from the Office of Policy and Research of the DOL. This appendix describes the raw data filings, which allow researchers to access the most recent 5500 filings. And although this analysis is restricted to plans of 100 or more participants, it could easily be extended to account for smaller plans.
The raw data do not come in a user-friendly format. The electronic files are simple text files, with each row corresponding to one observation. A hard copy of a "File Layout" is generally included with the data to serve as a codebook for every year of data. No further instructions are included with the original data. The layout, which is also not user-friendly, contains the code name for each variable, the columns in which they are located in the data, and the item number to link the data to actual paper Form. The following is an example of the file layout: TABLE A1. NUMBER OF OBSERVATIONS FROM RAW 5500 SERIES DATA, 1990 -1998 1990 1991 1992 1993 1994 1995 1996 1997 1998 Plan Level Source: Authors' calculations from the raw universe 5500 data files.
This says that the variable SPONS-DFE-NAME, from the actual 5500 Form field 2a, has a length of up to 71 characters, and is located in columns 199-269 of the raw data. Users must go to the actual Form, item 2a, to learn that the variable represents the "Plan Sponsor's Name." As the 5500 Form changes over time, so does the file layout. Users must be careful to use the appropriate file layout for each corresponding year.
The 5500 series data come in plan-level format, which means that each observation represents one plan. This is the product of the filing requirements, which demand separate filings for each plan offered by the sponsors. Each plan can be uniquely identified by two variables: the "Employer Identification Number" (EIN, nine digits), and the "Plan Number" (PN, three digits). The first maps each plan to a unique sponsor; the second serves to differentiate each plan within a particular sponsoring firm. Putting together these two variables generates a 12-digit code that uniquely identifies each plan over time. Tables A1 and A2 show the total observation counts from the raw data, the gross number of pension plan-level observations, the number of unique pension-plan level observations, and the number of firm-level observations for the 1990-2003 period.
Only about a third of the observations contained in the data corresponds to pension plans -the focus of this study. The remainder corresponds to welfare plans and other types of filers (Table A1) . Pension plans can easily be spotted using the binary variable "Type of Pension Benefit Indicator" which takes a value of "1" for pension plans. To control for possible miscoding, this variable is complemented by using variables that should only be filled by pension plans (i.e., "Type of Pension Benefit Indicator" for years prior to 1999).
It is evident from Table A1 that there are repeated plan-level observations, as defined by the combination of EIN and PN. The criterion used to select a unique observation from each set of repeated plan-level observations was to keep the latest filing that contains non-missing information. This can easily be accomplished for recent years using the date of filing variables. For years prior to 1999, the criterion was to keep plans with End of Year Assets greater than zero, and of those remaining, keep the last entry found in the raw data for that combination of EIN and PN.
The inclusion of the EIN, a nine-digit federal tax identification number that uniquely identifies the plan sponsor, allows for approximating the data to a firm-level dataset. 3 This can be useful for researchers interested in merging the 5500 data with other firm-level datasets.
In 1999, the Form 5500 was modified in several ways. One of the changes was to include small plansthose with less than 100 participants -in the main 5500 Form. Prior to that year, small plans were required to fill out a special version of the Form, known as the 5500C/R. Table A2 shows the effect of this change in the raw data. The total number of observations more than triples relative to previous years because the 1999-2003 period includes small pension plans and welfare plans. The presence of Schedule H is used to identify plans with 100 or more participants, since only large plans file this schedule. Table A2 shows the number of plans with 100 or more participants and the corresponding firm-level measure from the raw data. PENSION PLAN, 1990 Note that in 1999 and 2000, the plan-level and firm-level observation counts are significantly lower than in previous years. In 1999, the Form changed -which naturally increased the number of errors -and a new private vendor was made responsible for the 5500 Form processing -a procedure previously done by the IRS. As a result, a large number of the 1999 and 2000 filings was missing. For 2003, the data are preliminary, and some filings could be missing. This produces lower aggregate values for these years. (See the section "Imputations" for a suggestion of how to deal with these three years to estimate values for missing plans).
Identifying Plans by Type: DB, DC, 401(k) and Cash Balance Plans
The coding in the raw data follows closely the actual paper form coding. For the period 1990-2003, the data include variables for the "Type of Pension Benefit Plan" or "Plan Characteristics Codes" which serve to identify the type of pension plan for each observation. Table A3 summarizes the variables that classify pension plans by type.
Source: Authors' calculations from the raw universe 5500 data files.
Source: Authors' calculations from raw universe 5500 data files.
For 1990 and 1991, the "Defined Contribution Type" field includes a one-character code (A-E) for defined contribution plans. For 1992 For -1998 , the codes are straightforward -one-digit codes 0-9 identify the type of pension plan. These codes are used in conjunction with a string search to determine the type of plan for each observation. PENSION, 1990 PENSION, -1998 PENSION, 1990 PENSION, 1991 PENSION, 1992 PENSION, 1993 PENSION, 1994 PENSION, 1995 PENSION, 1996 PENSION, 1997 PENSION, 1998 Defined Source: Authors' calculations from the raw universe 5500 data files. Source: Authors' calculations from the raw universe 5500 series data.
Note the large number of defined contribution plans classified as "Other" for 1991. The version of the 1991 raw data used for this appendix does not include the "Defined Contribution Type" field, so it is difficult to pinpoint the specific class of defined contribution plan because the alphabetical identifier is missing (i.e., it is virtually impossible to distinguish between a profit-sharing plan and a money purchase). The section "Imputations" includes a suggestion of how to impute the type of plan for 1991.
For 1999-2003, changes in the Form allow plan administrators to report up to ten plan characteristics, with each characteristic defined by a two-digit code. The Form changes implemented in 1999 required a more complex coding for DB and DC plans, because the information was spread across ten different variables. 4 To identify the type of pension plan, the first two-digit code is used. For plans that can not be categorized, the next two digits are used. This sequence continues for plans that can not be categorized until all ten plan characteristics have been checked. The procedure is then complemented with a string search for each type of plan in the "Plan Name" field to account for plans that can not otherwise be identified. The tabulations for these years are presented in Table A5 .
Two issues are evident from table A6. First, counts for 401(k) plans for 1991 are significantly lower. This is because the "Cash Deferred Arrangement" field is not available in the raw 1991 data used in these calculations. Second, although less noticeable, a small but significant number of defined contribution plans have missing values for the "Cash Deferred Arrangement" field in 1992. The section "Imputations" contains suggestions on how to deal with these years.
For the years 1999-2003, 401(k) plans are identified as those with the code "2J" in the "Type of Pension Benefit Indicator" field. These years also allow for the easy identification of Cash Balance plans, which are those with "Type of Pension Benefit Code" equal to "1C." Table A7 PLANS, 1990 PLANS, -1998 PLANS, 1990 PLANS, 1991 PLANS, 1992 PLANS, 1993 PLANS, 1994 PLANS, 1995 PLANS, 1996 PLANS, 1997 PLANS, 1998 Defined Benefit Source: Authors' calculations from the raw universe 5500 data files. Source: Authors' calculations from the raw universe 5500 data files.
401(k) plans are a subset of defined contribution plans. Before 1992, 401(k) plans can be identified by the field "Cash Deferred Arrangement" (1 for 401(k) plans, 0 otherwise); between 1992 and 1998, "Pension Feature Code" is used to flag the 401(k) plans. This variable is generally an 8-character long variable, which includes the letter "G" for 401(k) plans. To ensure that all 401(k) plans are identified, these flags are complemented with a string search in the plan name to mark plans that contain "401(K)," "K401," "401PW," "401-PW," or "401 K."
Some cash balance plans can also be identified for the period 1990-1998. For years before that, the only way to identify cash balance plans is by a string search, which is likely to produce a lower count than the actual number of cash balance plans for those years. Table A6 shows the counts for 401(k) and Cash Balance Plans for 1990-1998.
Participant Counts
Each plan-level observation has a precise count of the number of participants and active participants in the plan. These could be easily aggregated to obtain a total participant count from the raw data. There are, however, two problems with these numbers, which would tend to overestimate participation in pension plans. First, the active participant count might include non-vested employees and 401(k)-eligible employees who do not participate in their plans. Second, these numbers do not control for dual coverage -individuals that are covered by more than one pension plan, even within the same firm. 5 The following procedures intend to replicate the adjustments done by the DOL to obtain their official participation numbers that appear in Table  E4 of the U.S. Department of Labor (2004).
a. Adjusted Active Participants
The basic idea is to replace the active participant count from the raw data with the number of employees that actually benefit under the plan -a figure generally reported for plans which are not collectively bargained and which include highly compensated employees. For defined contributions, active participants are further adjusted to ensure that only participants with non-zero balances are counted as active.
For 1990-1998, the procedure is the following. For defined contribution plans, the active participant count was first replaced by the number of defined contribution plan participants with account balances net of separated and retired participants both receiving and planning to receive benefits. This is done for plans that meet the following conditions: A) the new resulting active participant count is greater than 80% of the original active participant count; B) the count of participants with account balances is less than the number of active participants; and C) the count of participants with account balances is greater than the sum of the fully and partially vested active participants and the separated and retired participants receiving and planning to receive benefits.
The resulting number for defined contribution active participants and those for defined benefit plans are then replaced by the number of employees benefiting under the plan, if three conditions are met: D) the number of employees benefiting under the plan is less than the active participant count; E) the number of employees is greater than 80 percent of the active participant count; and F) the number of employees benefiting is more than the sum of fully and partially vested active participants.
These adjustments can only be made to plans which are not collectively bargained and include highly compensated employees. For all other plans, as well as for those that remained unchanged after the first round of adjustments, the active participant counts are adjusted to mimic the average change from plans that were adjusted. This is done separately for defined contribution and defined benefit plans. The unadjusted and adjusted active participant counts are presented in Table A8.   6   TABLE A8 . ADJUSTMENTS TO ACTIVE PARICIPANT COUNTS, 1990 -1998 1990 1991 1992 1993 1994 1995 1996 1997 1998 Active Source: Authors' calculations from the raw universe 5500 data files.
For 1999-2003, the line items for "Fully Vested" and "Partially Vested" active participants were removed, and the "Employee Benefiting Under the Plan" line was moved to Schedule T. The adjustments to these years differ from those for previous years in two ways. First, condition C changes to: C) the count of participants with account balances is greater than the sum of the active participants and the separated and retired participants receiving and planning to receive benefits. (Since the number of active participants is always greater than or equal to the sum of the fully and partially vested active participants, the new condition C is more binding than before. Second, condition F is relaxed. The resulting unadjusted and adjusted active participant counts are shown in Table A9 . Source: Authors' calculations from the raw universe 5500 data files.
After these adjustments have been done, the number of active participants for each plan can be added across all plans to obtain the aggregate active participant number, which replicates table E10 of the U.S. Department of Labor (2004) . Although these adjusted numbers provide a more accurate count of the active participants of each plan, the aggregate numbers still include double counting of individuals that might be covered by more than one plan. The following section details a strategy to adjust the active participation numbers to avoid double-counting due to dual coverage.
b. Dual Coverage
To control for dual coverage, it is necessary to transform the data from plan-level to firm level. This transformation is simple for the dollar amounts and the plan counts, but requires some assumptions to aggregate plan participants and active participants. The first step is to obtain the counts of defined benefit and defined contribution active participants by firm: Assumption 1. For defined benefit plans, the main assumption is that each plan offered by the sponsor covers different groups of workers, so that the total defined benefit participant count for a particular employer is the sum of the participants of each plan. The exception is those plans that include the terms "supplemental" or "past service" in their pension plan name or description. The participants in these plans are excluded from the participant count. The following example shows the participant count for the firm XYZ, with 3 defined benefit plans, one of them supplemental. The total count is 250. FIRM LEVEL Assumption 2. For defined contribution plans, the assumption is that plans of the same type cover different groups of workers, but plans of a different type offer dual coverage. This means that the participants in defined contribution plans are obtained by first aggregating the participants by each type of defined contribution plan ( profit sharing, stock bonus, target benefit, and money purchase), and then selecting the maximum number of participants out of these aggregates. The following example shows the participant count for firm ABC, with 5 defined contribution plans (2 profit sharing, 2 stock bonus, and 1 money purchase). The defined contribution participant count is 180. For firms that offer only defined benefit plans or only defined contribution plans, these are all the required adjustments. But since some firms offer some form of defined benefit plans combined with some form of defined contribution plans, these tabulations still include double counting.
Assumption 3. For firms that offer defined contribution plans and defined benefit plans, assumptions 1 and 2 are used to obtain participant counts for each type of plan. Then, the assumption is that these plans usually cover the same group of workers. Defined benefit plans are generally considered to be the primary plan, and defined contribution plans are considered to be supplemental. The active participants of supplemental plans for firms that offer both defined benefit and defined contribution plans are assigned as covered by both defined benefit and defined contribution. The exception is when the number of participants in defined contribution plans is more than four times the number of participants in defined benefit plans. In that case, it is assumed that these plans cover different groups of workers, and the participants are assigned accordingly. The following example illustrates the participant count for firm DEF. The counts are: "defined benefit only": 0, "defined contribution only": 0 and "both": 180. (The exception means that if the number of defined contribution participants were above 1000, then the coverage by both would be zero, and the counts for "defined benefit only" and "defined contribution only" would correspond to the participant count for each type of pension). (2003). The resulting participant counts from the raw data are presented in Table A10 . Note that the raw data used in this appendix includes plans with 100 or more participants only, which explains why primary defined benefit participants follow the official tabulation closely but defined contribution numbers are significantly lower -almost all of the defined benefit participants are in large plans while many defined contribution participants are in small plans. (2003); and authors' calculations from raw universe 5500 data files. * 1991, 1992, 1999, 2000, and 2003 include imputations. DOL tabulations are for all plans; Authors' calculations are for plans with 100 or more participants. Table A11 shows the raw numbers used to replicate Table E4 from the U.S. Department of Labor (2004) . The authors' calculations use plans with 100 or more participants; the official tabulations include all plans. To create a consistent series that can be connected to the official numbers -shown in Table E4 of the Data Appendix included with this release -the percentage changes from the calculations from the raw data are applied to the official tabulations. (2004); and authors' calculations from raw universe 5500 data files.
*Note: DOL tabulations are for all plans; Authors' calculations are for plans with 100 or more participants.
Imputations
Imputations are necessary to generate the aggregate values for the 1991 , 1992 , 1999 , 2000 datasets. For the years 1991 and 1992 , only minor imputations are needed. The datasets seem to have the full universe of plans, but one or two variables appear to be miscoded; for 1999 and 2000, significant imputations are required, because the raw data are missing a large number of plans from the universe; for 2003, almost all of the plans in the universe are available from the raw datasets, so only a few observations need to be imputed. The data appendix presents the imputed numbers along with the aggregate numbers from the raw datasets.
a. 1991 and 1992
For 1991, it is necessary to impute two fields: the "Defined Contribution Type" field, which indicates the type of pension benefit of each defined contribution plan, and the "Cash Deferred Arrangement" field, which serves to identify 401(k) plans; for 1992, the "Cash Deferred Arrangement" field seems to be missing for some plans (see tables A4 and A7).
The year 1990 is used as the baseline to impute 1991 and 1992. The strategy is simple: 1) identify the plans that are in both 1990 and the year to be imputed; 2) for defined contribution plans that are classified as "Other" in 1991, but are classified as one of the defined contribution types in 1990 (profit-sharing, stock bonus, target benefit, or money purchase), replace the type of defined contribution pension from "Other" with the type reported in 1990; 3) for 1991 and 1992, indicate defined contribution plans as 401(k)-type if these plans were identified as 401 (k) Source: Authors' calculations from raw universe 5500 data files.
Note that no actual plans have been imputed for these two years, as only the defined contribution classifications are changed by these imputations. These adjustments are necessary to control for dual coverage (Table  E4 of the data appendix) and to disaggregate the results by 401(k) and other types of defined contribution plans (Table D6) . But these imputations do not affect the aggregate level of assets, benefits, contributions, or participants.
b. 1999 and 2000
The 1999 and 2000 raw data seem to have a significant number of plan-level observations missingabout 30 and 20 percent respectively. For these years, the entire record for a large number of pension plans requires imputations. The strategy is to 1) identify which plans are missing from the 1999 and 2000 raw datasets; and 2) impute the values for these plans for 1999 and 2000.
For 1999, the detailed methodology is as follows:
1. Identify plans that are present in 1) both the 1998 and 2000 raw datasets; or 2) both the 1998 and 2001 raw datasets (using the two adjacent datasets insures that plans were not terminated in the year prior to imputation). Of these, keep only the plans that are not in the 1999 data. The resulting data, made up of 16,995 plan-level observations, are the plans to be imputed.
2. Then, the 1999 data contain 46,594 plans from the raw data (call this Sample A) and 16,995 plans to be imputed (call this Sample B). For the portion of plans in Sample A that are in both 1998 and 1999, measure the average percent change for each variable (assets, participants, contributions, and benefits) by type of plan (defined contribution or defined benefit). Then apply these percent changes to the 1998 values of Sample B to impute the variable values for 1999.
3. To get a more accurate estimate of assets, use the beginning of year asset values in the year 2000 for those plans that are in Sample B and are also present in 2000.
For 2000, the detailed methodology is as follows:
1. Identify plans that are present in 1) both the 1999 and 2001 raw datasets; or 2) both the 1998 and 2001 raw datasets. Of these, keep only the plans that are not in the 2000 data. The resulting data, made up of 12,018 plan-level observations, are the plans to be imputed. Source: Authors' calculations from raw universe 5500 data files.
c. 2003
Less than 5 percent of the plan-level observations seem to be missing from the 2003 raw data used in this appendix. The strategy is similar to that used to impute 1999 and 2000: 1) identify the plans that are missing in the 2003 raw data set; and 2) impute the values for these observations. To impute this year, the latest available year of complete data (2002) is used as a baseline. Plans that have less than 150 participants in 2002 and those that checked the "Final Return" box in the 2002 Form are not considered for imputation (this is to exclude small plans and to control for plan terminations, respectively). 3 More precisely, the resulting data is EIN-level data because it is possible that some firms are using multiple EINs (see Decressin, Lane, McCue, and Stinson 2003) .
4 A string search of "CASH BAL" in the plan name identifies a few cash balance plans for years before 1999.
5 For example, a firm that offers both a DB and a DC plan to 1,000 of its employees could generate a participant count of 2,000, even if the firm only has 1,000 workers.
6 Comparing defined contribution plans that are in both 1990 and 1993 serves to validate the assumption that the type of defined contribution plan remains unchanged between 1990 and 1992. In 1993, more than 93 percent of the plans have the same classification that they had in 1990.
